The effect of lysosomotrophic bases and inhibitors of transglutaminase on iron uptake by immature erythroid cells.
The mechanism by which weak bases block iron uptake by immature erythroid cells was investigated using rabbit and rat reticulocytes and erythroblasts from the fetal rat liver. A large variety of bases was found to inhibit iron uptake but to have a much smaller or no effect on transferrin uptake by the cells. Quinacrine and chloroquine were active at the lowest concentrations. Dansylcadaverine, an inhibitor of transglutaminase, was also active at low concentration. However, the results do not indicate a role for transglutaminase in the iron uptake process. Instead they show that the major effect of the bases is to inhibit iron release from transferrin molecules on or within the cells. The possible mechanism of this effect was investigated by measurement of intracellular ATP levels, intracellular pH and by morphological studies utilizing fluorescent and electron microscopy. The bases caused little change in ATP levels, but elevated intracellular pH, probably due to accumulation within intracellular vesicles, which were shown to accumulate fluorescent weak bases, to swell under the action of the bases and to be the site of intracellular localization of transferrin. It is concluded that the bases tested in this work inhibit iron release from transferrin in intracellular vesicles by increasing their pH rather than by blocking transglutaminase and thereby restricting endocytosis. Reduction of transferrin uptake by the cells when it occurs is probably due to inhibition of recycling of transferrin receptors to the outer cell membrane.